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SUBJECT: Ussary Dam Phase I Inspection Report

This report presents the results of field inspection and evaluation of the
Ussary Dam (MO 10698).

It was prepared under the .National Program of Inspection of Non-Federal
Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

a. Spillway will not pass 50 percent of; the Probable Maximum Flood
without overtopping the dam.

b. Overtopping of the dam could result in failure of the dam.

c. Dam failure significantly increases the hazard to loss of life

downstream.
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Chief, Engineering Division Date
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM
ASSESSMENT SUMMARY :

Name of Dam Ussary Dam

State Located Missouri

County Located Buchanan County
Stream Possum Hollow Creek

Date of Inspection June 2, 1980

Ussary Dam was inspected by an interdisciplinary team of engineers
from Hoskins-Western-Sonderegger, Inc.¥ The purpose of the inspection was
to make an assessment of the general conditions of the dam with respect to
safety, based upon available data and visual inspection, in order to deter-
mine if the dam poses hazards to human life or property.:

The guidelines used in the assessment were furnished by the Depart-
ment of the Army, Office of the Chief of Engineers and developed with the
help of several Federal and State agencies, professional engineering organi-
zations, and private engineers.

Ussary Dam has a height of thirty-seven (37) feet and a storage capacity
at the minimum top elevation of the dam of sixty-three (63) acre-feet. In
accordance with the guidelines, a small size dam has a height greater than
or equal to twenty-five (25) feet but less than forty (40) feet and a
storage capacity greater than or equal to fifty (50) acre-feet but less
than one thousand (1,000) acre-feet. The size classification is determined
by either the storage capacity or height, whichever gives the larger size
category. Ussary Dam is classified as a small size dam.

“ In accordance with the guidelines and based on visual observation, the
dam is classified as having a high potential for damage and loss of Tlife.
Failure would threaten life and property. The estimated damage zone extends
approximately two (2) miles downstream of the dam. Within the damage zone
are several house trailers, at least twelve houses in the town of Agency
and Highway H.

" Qur- inspection and evaluation indicates that the spillways do not
meet the criteria set forth in the recommended guidelines for a smail dam
having a high hazard potential. Considering the small volume of water
impounded and the downstream channel from the dam, one half of the Probable
Maximum Flood is the appropriate spillway design flood. The spillways
will not pass the 100-year flood (1% probability flood - a flood having a
one percent chance of being exceeded in any one year) without overtopping
the dam. The spillways will pass 13% of the Probable Maximum Flood with-
out overtopping the dam. The Probable Maximum Flood (PMF) is defined as
the flood that may be expected from the most severe combination of criti-
cal meteorologic and hydrologic conditions that are reasonably possible
in the region.

S
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Design data were not available for this dam. Based on the observa-
tions made during the field inspection of the dam, the following remedial
measures should be performed under the guidance of a professional engineer
experienced in the design and construction of dams:

a. Alternatives.

3 (1) The spillway size and/or the height of dam should be
increased to pass 50 percent of the probable maximum flood
without overtopping the dam. Spiliway design should include
erosion controls in order to prevent the headcutting that

is occurring in the existing emergency spillway.

b. Operation and Maintenance Procedures.

(1) Seepage and stability analyses comparable to the require-
ments of the "Recommended Guidelines for Safety Inspection
of Dams" should be performed. These seepage and stability
analyses should be performed for appropriate loading con-
ditions (including earthquake loads) and made a matter or
record.

(2) The existing small head cut at the outlet end of the
emergency spillway should be stabilized in order to mini-
mize future problems that will result from deep head
cutting if the erosion is not controlled.

] (3) The slump area at the downstream toe of the dam should be
, repaired. Excavation of the slump area and backfilling
with well-graded road gravel should stabilize this area.

(4) The amount and clarity of seepage along the downstream
toe of the dam should be monitored regularly, particularly
during periods of high reservoir levels. Records of these
inspections should be made a part of this project file.

L (5) Measures should be taken to assure that the inlet of the
) principal spillway is clear of trash and debris.
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(6) A program of regular inspection of the dam, with particular
attention to monitoring the downstream seep and slump area
and the results of stabilizing the head cut in the earth
spillway outlet, should be initiated. Records of these
inspections should be made a part of this project file.

/pr% Al koo

Rey S. Decker
E-3703

e LA i)

Gordon Jamison

Wz

Garold Uimer
E-19246

AF )é/ﬂség;m

Harold P. Hoskins, Chairman of the Board
Hoskins-Western-Sonderegger, Inc.
E-8696
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
USSARY DAM - MO 10698
BUCHANAN COUNTY, MISSOURI

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority. The National Dam Inspection Act, Public Law 92-367,

authorized the Secretary of the Army through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of Ussary Dam be made.

Purpose of Inspection. The purpose of the inspection was to make
an assessment of the general condition of the dam with respect to
safety, based upon available data and visual inspection, in order
to determine if the dam poses hazards to human life or property.

Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief of
Engineers, in "Recommended Guidelines for Safety Inspection of
Dams, “Appendix D to "Report of the Chief of Engineers on the
National Program of Inspection of Dams," dated May, 1975, and
published by the Department of the Army, Office of the Chief of
Engineers.

1.2 DESCRIPTION OF PROJECT

d.

Description of Dam and Appurtenances.

(1) The dam is an earth fill approximately 290 feet in length
and 37 feet high. The maximum water storage at the minimum
top elevation of the dam is 63 acre-feet. It is located
near the center of Buchanan County about 6 miles south of
St. Joseph, Missouri.

(2) The uncontrolled principal spillway consists of a 54-inch
diameter corrugated metal pipe (CMP) drop inlet (riser) five
feet high. The riser is connected to a 36-inch CMP conduit
through the dam. The spillway is located near the right end
of the dam.

(3) A vegetated earth emergency spillway is located on the left
abutment.

(4) Pertinent physical data are given in paragraph 1.3 below.
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Location. The dam is located on Possum Hollow Creek near the center
of Buchanan County about 1.3 miles west of Agency, Missouri in the
SW 1/4 of Sec. 30, T56N, R34W.

Size Classification. Criteria for determining the size classifi-
cation of dams and impoundments are presented in the guidelines
referenced in paragraph 1.1c above. The dam has a height of 37
feet and a storage capacity of 63 acre-feet. This dam is classi-
fied as a small size dam. A small size dam has a height greater
than or equal to 25 feet but less than 40 feet and a storage capac-
ity greater than or equal to 50 acre-feet but less than 1,000 acre-
feet. The size classification is determined by either the storage
or height, whichever gives the larger size category.

Hazard Classification. Guidelines for determining hazard classi-
fication are presented in the same guidelines as referenced in
paragraph 1.1c above. Based on referenced guidelines, this dam

is in the High Hazard Classification. The estimated damage zone
extends about two miles downstream of the dam. Visual observa-
tion verifies that within the damage zone are several house trail-
ers, at least twelve houses in the town of Agency and Highway H.

Ownership. The dam js owned by Mr. & Mrs. John Ussary, Rt. 1,
Agency, Missouri 64401.

Purpose of Dam. The dam was constructed primarily for erosion
and gully control. It also provides flood control.

Design and Construction History. No design information was avail-
able. The dam was constructed by Mr. Ussary in 1969.

Normal Operating Procedure. There are no controlled outlets for
this dam. The level of the pool is dependent upon precipitation,
=anoff, and the capacity of the spillways.

1.3 PERTINENT DATA

Drainage Area. 363.7 acres (0.568 square miles).

Discharge at Damsite.

(1) A1l discharges at the damsite are through an uncontrolled
principal spillway (54" CMP riser and 36" CMP conduit) and
an uncontrolled earthen channel type emergency spillway.

(2) Estimated maximum flood at damsite -- Mr. Ussary stated that
approximately two years after the dam was built water flowed
about a foot and a haif deep in the emergency spillway follow-
ing 14 inches of rain.

(3) The principal spillway capacity varies from 0 c.f.s. at
elevation 895.0 feet to 98 c.f.s. at the crest of the
emergency spillway (elevation 896.7 feet) to 147 c.f.s.
at the minimum top of dam (elevation 898.7 feet).

(4) The emergency spillway capacity varies from 0 c.f.s. at
its crest elevation 896.7 feet to 370 c.f.s. at elevation
898.7 feet (minimum top of dam).

-2-




(5) To?a] spillway capacity at the minimum top of dam is 480
c.f.s. +.

Elevation (feet above M.S.L.).

(1) Observed pool - 895
(2) Normal pool - 895
(3) Spillway crest (s).

Principal - 895

Emergency - 896.7
(4) Maximum experienced pool - 898 +.
(5) Top of dam (minimum) - 898.7
Reservoir. Length (feet) of pool
(1) At principal spillway crest - 900 +
(2) At emergency spillway crest - 1300 +
(3) At top of dam (minimum) - 1700 *
Storage (Acre-feet).
(1) Observed pool - 39 +
(2) Normal pool - 39 +
(3) Spillway crests.

Principal - 39 +

Emergency - 48 +
(4) Maximum experienced pool - 57 +
(5) Top of dam (minimum) - 63 +
Reservoir Surface (Acres).
(1) Observed pool - 4.6 +
(2) Normal pool - 4.6 +
(3) Spillway crests.

Principal - 4.6 +

Emergency - 5.8 +

(4) Maximum experienced pool - 7.0 +

(5) Top of dam (minimum) - 8.0 +




v T—p w
- ems e e— -

Type - Homogeneous earth fill

(2) Length - 290 ft. +

(3) Height - 37 ft. +
(4) Top width - 13 ft. +
(5) Side slopes.
(a) Downstream - 1V on 2.3H (measured)
(b) Upstream - 1V on 3H (measured)
(6) Zoning - None
(7) Impervious core - None
(8) Cutoff - Unknown
(9) Grout curtain - None
(10) Wave protection - None
(11) Drains - None

h. Diversion Channel and Regulating Tunnel. None

i. Spillway.
(1) Principal

(a) Type - Uncontrolled, 54-inch diameter CMP riser 5 feet
in depth with a 36-inch diameter CMP conduit passing
through the embankment at station 2 + 92.

(b) Crest (invert) elevation - 895.0 (M.S.L.)
Outlet - 863.5 (M.S.L.)

(c) Length - 114 ft. +

(2) Emergency

(a) Type - Uncontrolled, vegetated earth, spillway through
the left abutment. It has a parabolic cross section with
a top width of about 80 feet.

(b) Control section - vegetated earth, sharp weir-like crest
about 30 ft. upstream from the centerline of the dam.

-4-




| (c) Crest elevation - 896.7 (M.S.L.)

1
: (d) Upstream Channel - vegetated earth and open

(e) Downstream Channel - vegetated earth about 150 ft. long
on overall slope of about 4%.

j. Regulating Outlets. None




2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN

No design data were available for this dam.

CONSTRUCTION

No construction data were available. It was reported by Mr. Ussary
that he constructed the dam in 1969.

OPERATION

No data were available on spillway operation. It was reported by
Mr. Ussary that the maximum flow through the emergency spillway was
about 1.5 feet after a 14-inch rain about 2 years after the dam was
constructed.

EVALUATION
a. Availability. No data were available.

b. Adequacy. The field surveys and visual observation presented
herein are considered adequate to support the conclusians of
this report. Seepage and stability analyses comparable to
the requirements of the "Recommended Guidelines for Safety
Inspection of Dams" were not available, which is considered
a deficiency. These seepage and stability analyses should be
performed for appropriate loading conditions (including earth-
quake loads) and made a matter of record.

c. Validity. Not applicable.




3.1 FINDINGS

SECTION 3 - VISUAL INSPECTION

a. General. A visual inspection of the Ussary Dam was made on June
2, 1980. Engineers from Hoskins-Western-Sonderegger, Inc., Lincoln,
Nebraska making the inspection were: R. S. Decker, Geotechnical;
Garold Ulmer and Gordon Jamison, Hydrology & Hydraulics. Mr. and

Mrs.

b. Dam.
(1)

(2)

Ussary accompanied the inspection team.

Geology and Soils (abutment and embankment). This dam is
located in the dissected till plains physiographic area in
the rough hill land of the loessial bluffs bordering the
Missouri River. Upland soils consist of moderately deep
Toess over glacial till. The abutments consist of 5 to 15
feet of loess (CL) overlying 3-5 feet of CL-CH glacial till
which overlies shale bedrock which is exposed in the channel
and in the right abutment. The shale bedrock belongs to the
Kansas City Group, Missoanan Series, Pennsylvanian System.
Materials in the valley bottom consist of 4-5 feet of loess-
jal alluvium overlying shale. Materials in the embankment
consist of CL loess borrowed from the reservoir area and the
abutments.

Upstream Slope. The upstream slope is well vegetated. No
significant erosion was observed. No cracks, slumps or
deformations were observed. Photo No. 3 shows the upstream
slope.

Crest. The crest is rutted by vehicular traffic and is
sparsely vegetated. No cracks or slumps were observed.
Measurements along the crest show that it is low on the left
end and slopes upward to the right abutment with about 4.6
feet difference in elevation from left end to right end.

The crest line profile is shown on Plate C-1. Photo No. 4
shows the crest, and Photo No. 5 shows the crest looking over
the emergency spillway in the foreground.

Downstream Slope. The downstream slope is well vegetated
with adapted grasses. No cracks, rodent holes, or deforma-
tions were observed on the slope. The downstream slope is
shown in Photos 6 & 7. A small seep (discharge too small to
estimate) and a slump area was observed 21 the left side of
the outiet of the principal spillway abuut 8 feet above and
20 feet upslope from the outlet end of the pipe. This slump
area is shown in Photo No. 17. Seepage also discharges from
the shale exposed on both sides of the principal spillway
scour hole shown in Photos 14 and 15. All seepage is clear,




3.2

and total discharge was estimated at less than 0.5 g.p.m.

A gqully is eroded down to shale in the lower end of the
right abutment trough, outletting into the stilling basin
near the right side of the spillway pipe. This gully
extends up to about elevation 875. No seepage was observed
in the shale exposed in the gully. Photo No. 18 shows the
shale in the gully.

c. Appurtenant Structures.

(1) The principal spillway is uncontrolled and consists of a )
54-inch CMP riser with 36-inch CMP conduit passing through
the dam on an angle of about 30°. The pipe appears to be
in good condition at the inlet and outlet. The inlet of
the riser is partially blocked with logs and trash. Photo
No. 13 shows the inlet of the principai spillway. The outlet
is shown in Photo No. 15. The scour hole at the outlet is
cut into shale and appears to be stable. Flow through the
spillway was estimated at 1-2 c¢.f.s. (the site was revisited
on July 3 and the inlet was clear).

(2) The emergency spillway is uncontrolled and is cut through the
left abutment. The approach section is sparsely vegetated
as shown in Photo No. 8. The out’et channel is well vegetated 1
as shown in Photo No. 9. A small gully is head cutting into
the exit channel about 200 feet downstream from the centerline
of the dam. This is shown in Photo No. 16. No other erosion
or slumps were observed in the spillway. The roadway and field
adjoining the left side of the spillway are lower than the
minimum crest of the dam and will serve as a supplemental or
secondary emergency spillway.

(3) Drawdown facilities. There are no drawdown facilities for
this dam.

d. Reservoir Area. No significant erosion was observed around the
shoreline. Photos 10 and 11 show portions of the reservoir.

e. Downstream Channel. The downstream channel is clear and stable.
Photo No. 12 shows the downstream channel and scour hole of the
principal spillway.

EVALUATION

This structure is generally in good condition and does not appear to
have any serious deficiencies. The seep and slump area left and
slightly upstream from the pipe outlet should be monitored and pro-
bably stabilized with a few loads of gravel. The gully in the right
abutment trough is cut into shale and should be pretty well stabilized
Measures should be taken to keep the inlet to the principal spillway
clear. The head cut at the end of the emergency spillway is not serious
at the present time but could develop into a serious problem.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no controlled outlet works for this dam.
is controlled by rainfall, infiltration, evaporation, and the capacity

i of the uncontrolled spillways.

4.2 MAINTENANCE OF DAM

The pool level

Maintenance of this structure appears to be reasonably good.
principal spillway inlet should be cleared and measures taken to keep
it clear. Minor stabilization repair work at the end of the emergency
spillway and in the small slump at the toe of the dam should be carried

out.
4.3 MAINTENANCE OF OPERATING FACILITIES
No operating facilities exist at this dam.

! 4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in effect for this dam.

4.5 EVALUATION

The deficiencies observed during the inspection can be corrected
by an improvement in maintenance.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

b.

Design Data. No design data were found for this dam.

Experience Data. The drainage area, reservoir surface area, and
elevation-storage data were developed from the USGS St. Joseph
South, MO. - Kans. 7 1/2 minute topographic quadrangle map. The
hydraulic computations for the spillway and dam overtopping dis-
charge ratings were based on data collected in the field at the
time of the field inspection

Visual QObservations.

(1) The crest of the principal spillway riser is only about 50%
effective (see Photo No. 13) for low flows due to debris
caught on the crest (logs and heavy moss). The riser crest
should be cleaned immediately and an effort made to keep it

clean. If left as is it could render the spillway ineffective
for flood flows. It should be noted that the site was visited

again on July 3, 1980 and the crest was completely clear.

(2) The emergency spillway crest is only in fair condition due to
the light stand of grass. The head cutting at the downstream
end of the spillway should be watched.

(3) The dam crest profile (see Plate C-1) indicates that the
county road on the left side of the emergency spillway will
overtop before the dam will. The road will then act as part
of the emergency spillway, thus relieving some pressure from
the dam.

QOvertopping Potential. The spillways are too small to pass 50%

of the probable maximum flood without overtopping. The spillways
are also too small to pass the 1% probability flood without
overtopping. The spillways will pass 13% of the probable maximum
flood without overtopping the dam. Overtopping is dangerous
because the flow of water over the crest will erode the face

of the dam and, if continued long enough, will breach the dam
with sudden release of all of the impounded water into the down-
stream floodplain.

The results of the routings through the dam are tabulated in regards

to the following conditions:

-10-




Inflow Qutflow Maximum *Maximum Depth Duration

. Discharge Discharge Pool Over Dam Over Top
2 Frequency c.f.s. c.f.s. Elevation Feet Hours

_ 1/2 PMF 2460 2280 900.0 2.2 16

' PMF 4920 4850 902.1 3.4 16

| 0.13 PMF 650 480 898.7 0 -

|

B *Minimum top of dam elevation - 898.7

According to the recommended guidelines from the Department of the
Army, Office of the Chief of Engineers, this dam is classified as
having a High hazard rating and a Small size. Therefore, the 1/2
PMF to PMF is the test of the adequacy of the dam and its spill-
way.

The estimated damage zone is described in Paragraph 1.2d in this
report.

-11-
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observation. The dam appears to be structurally stable

at the present time. The small slump at the downstream toe just
left of the spillway pipe appears to be stable. This slump and
seep could have been caused by excessive uplift pressure under
full reservoir heads reported to have occurred a couple of years
after the dam was built and prior to the establishment of Jdrainage
through the shale bedrock into the scour hole. The measured
slopes of 1V on 3H up and 2.3H down should provide adequate safety
against major shear failures now that temporary uplift (seepage)
pressures at the toe appear to have been relieved by drainage

into the scour hole. Uncontrolled head cutting at the end of the
emergency spillway could ultimately breach the reservoir but
should not affect the integrity of the dam. Overtopping of

this dam should be avoided because the flow of water over the
crest will erode the face of the dam and, if continued long
enough, will breach the dam with sudden release of all of the
impounded water into the downstream floodplain.

Design and Construction Data. No design or construction data

were available. Seepage and stability analysis comparable to the
requirements of the "Recommended Guidelines for Safety Inspection
of Dams" were not available, which is considered a deficiency.

Operating Records. There are no controlled operating facilities
for this dam. }

Post Construction Changes. None, according to the Owner,

Seismic Stability. This dam is located in Seismic Zone 1. An
earthquake of the magnitude predicted in this area is not expected
to cause structural failure of this dam.




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. This dam is in good structural condition and does not
appear to have a serious potential of structural failure. The
deficiencies observed during the inspection do not appear to be
serious at the present time but do warrant attention in the near
future in order to forestall continuing deterioration. Condi-
tions needing maintenance and repair are included in paragraph
7.2b. According to the approximate analyses performed for this
dam, the spillway capacity is seriously inadequate. The spill-
ways will not pass the 1 percent probability flood without over-
topping the dam. 50 percent of the probable maximum flood,
which is the recommended spiliway design flood, will overtop
the dam by 2.2 feet for a period of 16 hours. Overtopping is
dangerous because the flow of water over the crest will erode
the face of the dam and, if continued long enough, will breach
the dam with sudden release of all of the impounded water into
the downstream floodplain.

b. Adequacy of Information. Due to the lack of engineering data, the
conclusions in this report are based upon performance history and
visual observations. Seepage and stability analyses comparable
to the requirements of the "Recommended Guidelines for Safety
Inspection of Dams" were not available, which is considered a
deficiency.

c. Urgency. A program should be developed as soon as possible to
monitor at regular intervals the deficiencies described in this
report. The remedial measures recommended in paragraph 7.2
should be accomplished in the near future. The item recommended
in paragraph 7.2a should be pursued on a high priority basis.

d. Necessity for Further Investigations. The additional studies and
analyses recommended in paragraph 7.2b should be accomplished by
the owner in the near future.

e. Seismic Stability. This dam is located in Seismic Zone 1. An
earthquake of this magnitude is not expected to be hazardous to
this dam. It is recommended, however, that the prescribed seismic
loading for Seismic Zone 1 be applied in any stability analyses
performed for this dam.

7.2 REMEDIAL MEASURES

The following remedial measures and maintenance procedures are recom-
mended. A1l remedial measures should be performed under the guidance
of a registered professional engineer experienced in the design and
construction of earth dams.

-13-
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Alternatives.

(1)

The spillway size and/or the height of dam should be increased
to pass 50 percent of the probable maximum flood without over-
topping the dam. Spiliway design should include erosion con-
trols in order to prevent the headcutting that is occurring

in the existing emergency spillway.

Operation and Maintenance Procedures.

(1)

(3)

(4)

Seepage and stability analyses comparable to the requirements
of the "Recommended Guidelines for Safety Inspection of Dams"
should be performed. These seepage and stability analyses
should be performed for appropriate loading conditions (inclu-
ding earthquake loads) and made a matter of record.

The existing small head cut at the outlet end of the emergency
spillway should be stabilized in order to minimize future pro-
blems that will result from deep head cutting if the erosion
is not controlled.

The slump area at the downstream toe of the dam should be
repaired. Excavation of the slump area and backfilling
with well-graded road gravel should stabilize this area.

The amount and clarity of seepage along the downstream toe
of the dam should be monitored regularly, particularly
during periods of high reservoir levels. Records of these
inspections should be made a part of this project file.

Measures should be taken to assure that the inlet of the
principal spillway is clear of trash and debris.

A program of regular inspection of the dam, with particular
attention to monitoring the downstream seep and slump area
and the results of stabilizing the head cut in the earth
spillway outlet, shouid be initiated. Records of these
inspections should be made a part of this project file.
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PHOTO NO. 2 - OVERVIEW FROM UPSTREAM ON LEFT

PHOTO NO. 3 - UPSTREAM SLOPE FROM LEFT END
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PHOTO NO. 4 - CREST FROM LEFT END

PHOTO NO. 5 - VIEW ACROSS
EMERGENCY SPILLWAY TO
CREST FROM LEFT END

PLATE 8-3
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PHOTO NO. 6 - DOWNSTREAM SLOPE FROM LEFT END
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PHOTO NO. 7 - DOWNSTREAM SLOPE FROM LEFT ABUTMENT TROUGH
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PHOTO NO. 8 - VIEW UPSTREAM IN EMERGENCY SPILLWAY
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PHOTO NO. 9 - VIEW DOWNSTREAM IN EMERGENCY SPILLWAY
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PHOTO NO. 10 - VIEW TAKEN FROM TOP OF DAM.
USSARY IN FOREGROUND

PHOTO NO. 11 - VIEW ACROSS LAKE FROM CENTER OF DAM




PHOTO NO. 12 - VIEW DOWNSTREAM SHOWING PRINCIPAL SPILLWAY
L OUTLET
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PHOTO NO. 13 - PRINCIPA
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. PHOTO NO. 14 - VIEW DOWNSTREAM FROM OUTLET END OF
PRINCIPAL SPILLWAY. EXPOSED SHALE ON RIGHT AND IN
BACKGROUND
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PHOTO NO. 15 - OUTLET END OF PRINCIPAL SPILLWAY SHOWING
EXPOSED SHALE
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PHOTO NO. 16 - HEADCUTTING IN EMERGENCY SPILLWAY APPROXIMATELY
150 FEET FROM CENTERLINE OF DAM

PHOTO NO. 17 - SEEPAGE AREA ON DOWNSTREAM TOE




PHOTO NO. 18 - GULLY CUT
INTO SHALE IN RIGHT
ABUTMENT TROUGH
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PHOTO NO. 19 - SERVICE STATION AT AGENCY SHOWING STAFF

GAUGE ON LIGHT POLE




PHOTO NO. 20 - BUILD

SIDE OF POSSUM HOLLOW CREEK NEAR AGENCY

PHOTO NO. 21 - RIGHT
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PHOTO NO. 22 - LEFT SIDE OF POSSUM HOLLOW CREEK NEAR
AGENCY

' PHOTO NO. 23 - TRAILER HQUSE IN FLOODPLAIN DOWNSTREAM
FROM DAM APPROXIMATELY ONE-QUARTER MILE
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APPENDIX D
HYDRAULIC AND HYDROLOGIC DATA




HYDROLOGIC COMPUTATIONS

The SCS dimensionless unit hydrograph and systemized computer program
HEC-1 (Dam Safety Version), July 1978, prepared by the Hydrologic
Engineering Center, U.S. Corps of Engineers, Davis, California, were
used to develop the inflow hydrographs (See this Section).

a. Twenty-four hour, one percent probabilistic rainfall for the dam
location was taken from the data for the rainfall station at Kansas
City, MO. as supplied by the St. Louis District, Corps of Engineers
per their Tetter dated 4 March 1980. The twenty-four hour prcbable
maximum precipitation was taken from the curves of Hydrometeorological
Report No. 33 and current Corps of Engineers and St. Louis policy
and guidance for hydraulics and hydrology.

b. Drainage area = 0.568 square miles (363.7 acres).

c. Time of concentration of runoff = 19.0 minutes (computed from the
"Kirpich" formula).

d. The antecedent storm conditions for the probable maximum precipita-
tion were heavy rainfall and low temperatures which occurred on the
previous 5 days (SCS AMC III). The antecedent storm conditions for
the one percent probabilistic precipitation were an average of the
conditions which have preceded the occurrence of the maximum annual
flood on numerous watersheds (SCS AMC II). The initial pool eleva-
tion was assumed at the invert of the principal spillway.

There are two small dams on the drainage from the right immediately
above the dam. They store water from approximately 10 percent of

the total area. They were assumed to be full and discharging 100
percent of the inflow. Their storage capacity is very small and

it was assumed a breach of one or both would be of little consequence.

e. The total twenty-four hour storm duration losses for the one percent
probabilistic storm were 3.48 inches. The total losses for the PMF
storm were 2.02 inches. These data are based on SCS runoff curve
No. 70 and No. 85 for antecedent moisture conditions SCS AMC II and
AMC 1II respectively. The watershed is composed entirely of SCS
soil group B (Knox-Judson-McPaul Soils Association). Approximately
20 percent of the area is under cultivation and the remaining 80
percent is woods and pasture.

f. Average soil 1oss rates = 0.10 inch per hour approximately (For PMF
storm, AMC III).

The combined discharge rating consisted of three components: the flow

through the principal spillway, the flow through the emergency spillway
and the flow going over the top of the dam.

PLATE D-1




a. Thg grincipa] spillway rating was developed by using the weir and
orifice flow equations, and assuming debris has been cleared from
weir crest.

1) Weir Flow equation (Q = CLH1-5)
where C = weir coefficient = 3.4 (from SCS Engr. Memo 50)
L = effective weir length, ft. = 14.1 ;
H = total head, ft.

2) Orifice equation - Q = CAy/2gh

where C = orifice coefficient = 0.6 for weir
0.7 for conduit entrance
(Design of Small Dams, 1977)
A2 area of riser, sq. ft. = 15.9 :

Acarea of conduit, sq. ft. = 7.07

h = total head, ft.

b. The emergency spillway rating curve was developed using the Corps
of Engineers, Water Surface Profile HEC-2 computer program assuming
critical slope of the crest.

The flows over the north road were determined by using methods and
coefficients found in USGS TWRI, Book 3, Chapter A5. The emergency
spiliway flows and the flows over the road were then combined.

c. The flows over the dam were determined by using the dam overtopping
analyses (irregular top of dam) within the HEC-1 (Dam Safety Version)
program.

Floods were routed through the reservoir using the HEC-1 (Dam Safety
Version) program to determine the capabilities of the spillway and

dam embankment crest. The input, output and plotted hydrographs are
attached in this Section.

PLATE D-2




10 X 10 10 1ut NALE INCH AS 0813 L

Sduant

AAPK PAPER I GRAFHIC CONTHULS CohiroRATON

Foaled i U S A

Bullaio New Yok

~ Princigat: 5o

1wz

0

e -

e

[SCHAR




. .
N mn S o -

el e

C— s

— s -

....................

7

NOLLEN

N

+

T
N

N

W

S S Ses Seis 5

Lo

:’_T_:' pus Quimatel

-y —
1.
1L
t
——
1
L
I
1
-
\ ¥
A W
X
1
—

N——+-

¥ SN g Neg oy gl

1 £IN0SY HINE 790 1) A1 B X 0 yans NOHYHOWOD S1oMINOD widesy [T HIdvd RdVHED 151




A LA

. . ST TR TR TR
. : . FRERIE ' o f o [ i .,._m_,_ ﬂ
‘. . - o . H- NI I | il h i Vi i
- EERE EEEEE SRS CEERY EERRE EERES EENES EREES ERSSY REEES ERTRY EERRY FREEY FRRRY BRER ity . . w.:V B
S O : S EEN EERS P ” Lo {dmip 474
i il . . . [ Pl i i Pl wlﬂ,
; : R RS 8% R . [DRE D 1 e [ N R B Ed
s
I

. . : [ P S RN ARRRN FUREE MARSE KRR ] FREN . e
: ; : o : ; e _.,.,"V
. . . . . " NN I ) . . ,
L . . h b o ) i #,ﬁ d
- it

i

|

—IWT 0 -501155 '

e — ._}_ RS, B

-
|
|

VA g aeng wig oegges
M £IR0 Sy HINE 91vR JH) AE DL YO RE nyans HONTHOANOY Sl nivny [T HIavd HAWB D 15}




v/
v}
V)
Y
\")
A

S O000

£ 2040008 TOe0003 0040008 0060008 °* EAZ000L ™ HaS0NS

N.¢~3OOGN._ﬁccaom.&ﬁooao“.ﬁcocsﬁw.vococc@.mccccch.ﬁooocoa.oc:ococccc:cca
1§73 4 8S7LE SEIZ WA
172219} L07 vay 858 ol 96 5] 4 LY 1 4 0 A
5°206 0204 0105 PA
0004 O"&éES L BeY N "8&8 QL&D Q768 0968 L5468 &G
- 0568~ 1OO00O0TA
3 - FOQ0QOO0 TOOQOQOO00D A
HIDAYAEIY AYYSSN NYHL SMOT4 a3y IA
° 1 QOOOOOOOOO0O0O0OTON00000 SOOOOOO0TO0OO0
TOO0O0OQOTO "~ QOODOO X
L LTE 0000 M
0" 58- 0°§- 1
Q& TOODOOTZTOO000ZCFOO000T * ¥ 0000000000 4
TOO0NNO0 O * 100000875 "0000 (K
HIVAYIZIY AYYSIN 0L QUAAH MOTdAMT 40 NOTAY O W 14
TOOOQOOONODODOOOO0NOOO0N0 1000000000000
0 " YO00000L 0000005 "O00005E Q00000 TOOO000ST “Qa0O00 T Q000050 *O0aa T

000000000000 0QOOONDDNOY SOO00OOO0ODODDONOEE SO0 H
HIOANISEY 3HL NMHL J3EN0Y dWd 40 =201 19 oY

86701 ON ON--WYI AMYSENT JO ALIJUS H0 SISATIUNY H % H A\

dWd 40 50110 SNIS ONTAADLHIAQ WYL 0 S TSATTUNY 14

PLATE D-6




‘1
"L T "L ‘e i) o ‘1 I thil
RLEEAN ‘oul M Y24 “EOY TO0y RN Triad AT AR s
LELCRN S (07 WG U =tf 0 Ltstl o0 o G OERA ¥ Lo YRR AS TN NN Y (N Y U I NS Y [ B NG ¥ (VA LN [ RN Y S I R 4 1T
OO =Ml g 1o - =Nz 1 DI MT) =i MLE

iy Nt 43

ST =ty ) (AT Rt Y |
WVAUH HAVHUOMUAN L1t

(IR I VE] = NI 1234439 oo (- = HENLEM 00°S8- = LiHE nihin s
000 QOO OSB3 001 (AT [t} [T My § 000 0T [}

dWT LM XW5W “ILSND yLs HOT LM SAULE N1t43 qurLy 41w HAdl Ldeeg t
iy =sg

Q0o 000 000 00 0El 00 1ZT 00ZOoT  0Z°vZ (118 B}
Fed gLy sty | 4] a1y 7Y Shd Jdd=
YiYa 1039 A
)
Q I Q (G 00"} L(s° (UL o] L5° < |
W0 WS 1 MONS T o11vid JdSHL vdszyg AYNS v3YL OHNT nlAItl b
YLYd HAYHOUMIAH 2
0 0 1 0 (1) (4] 0 (] 100000
oLnvl IOYLST OWUNIT 144 17dr 349Ll NuQ31 JWDI T oylsl m
HIUAYASIY AUYSSN 0L LMHAH MOTIENT 40 NOTLY WD W) i
i
NOTLYINGWOD JH0NNY YIHY-OnS :
L2 I T NS (2222 EXT L2 (22T EE ) (232222182} HUARERAR DY ‘L
[
[{LiRA ¢ oL" (350 [ 53 aZ* [*3 I or-s g0°* =501y
I =011471 8 =0ILMdN | =NUTIN
0304434 39 Ol 3SISATKINGY NYTJ-11 W '
0 0 0 S v
EN T 14087 1MN RENM
0 £ [} 0 [o) (] v S (o) R
NY 1SN 1Y41 1741 a3 NINWI YHI Atnll NIWN HHN N e
NOILYIIH1I3dS aine
YIOAH3SIY 3HL NUHL J30004 dWd 40 SOT1vY L
60T ON OW--WUU AMYSSN 0 ALIAYS 40 SISATUNY H 3 H !
dWd 9D SOTLVvY ONISNT ONTAJOLYIAD WYl 40 STSA WNY
L
TOOTLOTEY #4Wll )
TGU/ L0/ #ALMYT NNy
I2 2R EERREIR TSRS XENEERZEER SR XT3 v}
eL 14 53 N )l Al 1
8L61 A NOTMAA AL 34w Wvd

C1-03H) 3N HARROMIAH JoaTd Lo
RARRAB AN RGN URNA R R AR BN RANRRRER




[{TE o} ‘i tor- (S0 | T RN LA} 10
0o (XU ‘vl o- (3110 o L, 0L (SRR
(3741 1oy ‘i 10" 00" 1o° NS 1o
" 0o - 1ol . to: 0o UK OFTy ot o ]
op forty M | 1o 00 for” celty Ver } Q.u
0N Tt "ol 1o° (31 e To- X" [FER| o
N TIN oy 1t o oo G- “y TTRE] t i
* on° 101 N to- oo” 1o- NN —=
| § . [aTe oy 0T 10° 0o ° | KT ‘v 1o m
on” to°§ ol 10" 0o fo- “tr 1] o
' 00" 10y E o 00" Io- ‘v foy
no” LE" 10°% ‘6 (XK )’ 10° [RIT 1oy
! e [CURS | ] e on” 10° [ 1071
Y5 10 2 10° 00 ° 10° (1 1001
. o o7°" 101 “L 10° TN | YU [ faty
. - 10° [S(4 R ¢ g31 10°1 oy Vo 00° 10° (] 1ot a
R c0” 19t [453 | 1oy t7 [0 (i To* n 1o
“ X 10" 851 281 10y ‘s tu® ou-” 10° g 100
: ' o- [ 77" %81 e Gl [ (iR | 'y [ XE0 (L1 10° PSR 3 1o |
¥ lo* 78" 9S8 rat 0nZey 10ty i 4 o 00" 10° 00t to*y
i oo Le” 2t (%=1 [*E B3 S (VR | € 1o° 00 ° 10° Y I o
1 [Ty 0 LE " 550 [45 ¢ or-°gy 10°1 ‘e o 00° 10° 5 (L] e 101 o
: 00 é1" 61" £22 Go'gy 107} 4 o 0o 1o° i L0ty 1o o
! D1y oE” . 1€ nsl [FIER =3 S T VR § 4 10° (V50 1 kA3 0O TE [CER} e
: oo’ (¢ 1e- &LY Ssvl 107 °1 To* 0o 10" [0S 3Ty 1ol .-
! on* ne* | F asLy oSty 10°) °1 10" 00" 10° 123 [ 1071 T
¥ 0o oe” | £ Ll Stvl 10°1 “ o oo 10° £ =1 2 [TERE ! :
& 0o ne-" e k74 ov- vl 107} "0 10" (e 100 fo- bis (1) A To"l R
t (&1 7 fe* PAYA eV 10°1% ‘0 I0° 0o -° 10° PSR Tasg -
[130 1€ |74 ¢ oEvl 10} "0 [ X5 DIvN 10 . 0g "3 o G =
10° oE " 1e” €Ll c<Zvy 10 "0 | {0 00°0 10° & A [TIRN ] < w :
10 og" | £ ZLn 0Zvl 107§ ‘0 10° 00°0 10° 2 i oy oc.. -
j10° og- 1e” | ¥4 Si°v1 10°} "0 1o 000 10° A [TIR - D
10° og” oLy [0 S 2 NN £y Il § "0 [ {F 00°Q fo- EZ24 [TVR “ H
5 o e 671 SOl 1074 “Q jo° 00°0 1o e (XA
. 10° | 2 871 o0yl 10°} "0 10° 00°0 10° s ol
' 1o° S 24 L7 f3=Ra % S { (N *0 10° 0o °Q [ ) €2 1074
10° vz- 99?1 0s°Ey 10° "0 10° 000 [ < [TVAN}
| TN [ 27 91 Syl 107} ‘Q 1o° 000 fo- 12 [ XU
10° | 2 [ XA¢ ot el 10°§ ‘0 10° 00°0 jo- [ [EVR ] 4
b 10° |24 €91 GEEl (0] "0 To- 00°0 fo° &l L | fo-1
DN | 74 FA A S 0ecEr 10°} ‘0 10° 00°0 [{h =] | [ | Tosy
’ o | 24 sl 191 =% 3 B T OO | "0 10° [RTe V] 10° A S | [TER
10" | 24 |74 XA [Tt 55 SR VI § c0 10° [(H ] T0-° 21 08 to-g
t 1Q° ve° al" 651 sbet 10} Mt To® 000 | {uid 1 | P | 1ol
b 10° vZ- 2t =1 or-esr 107§ "0 1o 000 fo- vl (LRI | o :
[} 10° vZ- [l 451 GOEr 10} c0 1o 000 1e° [N (SRR | Joti
' 10° 0z 1z 751 ontgr 10y “0 o 00°0 jo* 21 (TR R | oty
g fo° [ & (=1 6521 10ty Ny 10 [CI 1o° n hs " [T .
10° oz | P vsl 05°21 10} "0 10° 000 10° ol [ 1o
4 to* (ST 1z° L6l 5721 10§ Ny 1o (UL 1o & Lb " [LER
| - 0z 1z P ¢ ov-Z1 10y ‘0 10" 00 °Q o ] (U to-l b
| 10" (1o 1ee 151 SeZt 10 Y 10° (LU ¢ 10° I'4 b " 1ol
h - 0z’ 1z ost (41304 SR T A | ‘0 10° ou*'o fo- ¥ (AT ol
H to” og” Ve (34 21 10°) Y jo° (U fo° 1S T Tosy DN
[ 10° 61° 1z° svli [ TAA § 101} "0 1o 000 10" t (A2 1ol
! 1o 61" 12" vt [5] s 1oy MU 10° 00 1o° t P I ot
“ 10 61" 12 Fia! 0121 t1o°g ‘0 fo° U O fo° Z (A1 O 1o-t
n 10° &l” 1" shi s0°'E 0§ "¢ to- (A R0 1o° 1 Lo ot
[o |2 L] S50 S2x3 NIvY QOIM3I4 NWUH W]“OW [ |1 ] L5 SIX3 N1vY Ui g NHTHY wi Tl o
MO14 QUly3d-du IND O

Lo |




0o
00"
00"

€z”
€z"
£z"
€z"

.y
L

€2°
XA
€z
[ A
A
| ¥
[ A

[v] A p kA
SEO¢
0L 0z
S0z
0L oz
(=3 B (A
ol -0z
SOoud
000z
S5t
05°61
5] 2.3
ot 6l
[
o€ 61
SZ 61
0oz-61
S|é1

o1°61

Q061
on-61
[=1“Rg:1}
05 °81
Sy "8l
ov- o1
[ 3] §
0g°81
2681
oz 8l
S1°81
0181
SO0 81
00 g1
=R §
05°LT
av Lt
vt L
G Ll
0Ly
=4 |
0Z"LT
St°Ll
Nt L1
SOTL]
0021

1)
o)
o
Tty
10
10}
oy
1ot
1ot
[ XA A
o
10°)
Yo'y
(TR |
[NV §
1073
[T |
10°1
10t
T10°1
107
10}
1071
10°)
[ {0 |
in°}
10§
107
1o}
10°7
10}
Tof
10°§
DA
o'y
10"y
10}
10°}
1oy
10°§
107}
10°§
oy
10°}
o]
10°}
o §
1ot
({0 ¢
10°1
1071
10°§
[ §
n°g
to°§
10°7
10°§
jo°y
101
10°§
j0°§
10°¢

ey
RECES el
04 G O8O

N O
N O
RN

.

-

~
.

"812
a4
3 e
11
g:{1r4
“QuE
"EOZ
00z
“961
‘EET
“e8l
*S3y
‘18t
744
‘1t
‘Sl
c651
‘est
‘sl
c25]
221
"G
001
"Z8

i 44
"O€g
*Ze
a0 24
“6l
“61
=
2
‘gl
ral
A
"1

"7
‘Sl

s

t0n”

To°
o
10

e
J0°
N
J0°
e
o
0t
w0
e
90"
e
50°
no
=Tn
S0°
50°
cO*
c0”
so-*
s50°
s0°
G0
[={i B
co*
[0
[={¢ Dy
(=10 Bl
SO°
(=10
=0 g
Go°
50 e
s0°

S0° ..

po-*
vo-*
vo-
o’
vo-*
vo°
po-"
[N
vo-*
yo°*
€0°
€0
€0
£0°
€0
00
[$11
00
ot
oy
(DN
00°
wo*
(ihN
0o
00°
o
00°

to’

oo

[

NN AN NANRANNNANRNANQD

1
Lo
0
1O
~._.
1o
1o
tor g
10§
1100°§
[LER ]
{1
1o
ey
TN}
1ot
1O
1o
Yot
o1
Ty
o1
| W1 |
(KN}
1o
to-1
jo g
to-i
101
1o°1
ot
1ot
to- i
-1
tol
Jo)
101
[ R ¢
(YU}
o°|l
10°)
ol
[ XA
1o°1
1ot
sl
ot}
e}
| N
ot
ot
ot
10"}
to*)
101}
ot
| KT |
[ KIUR |
o
[ XA}
| XA}
10

- — -

o -

ERIN JOALYITX i"hﬁullqhbu\

¢

JoLs

PR

%LUt X Fuee

Fr

S




DA R O T S T O I 2 L B RTINS A PR WA LR AN (Y Y B

ol ‘ol

Sl Cead

bt YL b Loty W

£o°2 ie'd oy . 53H NI

"1 ‘v rl SWO
Tl =3 4 ol R 543
W) oA TIVLOL W2 ¢ M- b2 HiwH vy
SOUELY T ONY M HUY [00000Y s 1Y HAOYS s IAH

.‘. .
2
A\

‘5% 6% ‘Gs st . W N Srnng o

24 ‘b N2 SPE Ld- 0y -

(ZoLE EAES L2 LE AT W

AN AR VAR 0z S3HINI B

=1 1 | "z ‘L SHJ -

t1Sh? il *zZe gL IV S43

NN WIDL N -ZL HNOH-¥E HOIGH- 7 Avid

T 0OI1Y ‘T NYTd HO4 TOouonouls (v HA9YIOHIAH

v..'

B
7601 *9607 ‘9401 ‘Gey WD SnoM) L
‘ee8 ‘ ‘e88 ‘683 9L 14-2v
LEShL LESPL LE ShL 9V 8609 W
CE ez CE6Z SE*6Z 96 °€C S3HINI
*EGYE ‘€ €1 1 “eS1 . SWD .
*Zroszy =174 ‘avy “CT ‘sZeéy . S4d
INNTIOA TWI0L  MNDH-ZZ  HO0H-$Z  ¥NOH 9 W34 ;

(ON7SG7E ) 1S 1("'8bL I(°6&6L )
"5L0AT S <0z v ez 9v°1E WS

‘08 Do zZ0" 0 88z 00"*0 0} *0Z V15 0 W0 g0 122} [LTE Rt S TUR |
03 [Uxh zZ0° Z0° L3z 1= N (VR | "OYE [ ¥0° 90° vl [P B BN TR |
"03 00 20° 20° 982 ns*ez 10°% 74 o0 - 90° 0° vl 05V focd
tO3 ao” Zo* 20" S8Z sbed 10°] 34 o0 J0° 90" I [V B T (YR |
t08 00 c0° bV vaz oyeEzZ 10°1% . TesZ 00" EDON FON ovl [V1 2005 N FI R}
“03 00° Z0” FAURSENS ¥ - 74 SEEZ 10°7 i "BG2 (U 20° 90 [} SETVE ot
09 0o Z0- o ”° 8z [ %A -c.* 852z o0 0" 90° £x 10}
U8 00 ° z0° F{U 122 cZee 10°1 LSS [Ueh J0° 0° e [P B B T R |
i 09° zn- 20" 032 (Al S AN U/ B | “LSZ 00 70° 90° yol (AN st
oo 0° Zo* éLe SIeEZ2 10} "9s2 1o~ 70" 20" [T | Y I B 1071
00" Z0° 0" Y XA ortez 10y i 4 4 10 0 90" vl ort1y ot
(U z0° an" LLeE GUTEZ 10X - 0" 0" et l Sutll 1ot
on* - 207 a0’ 9L 00CgEZ 10”1 10- 90 q0° [ [T & S UT R}
0o 0" -0 S5¢ee 55°¢Z 101 [ 0 0" | B} SRTOE 100
on* Z0-* 0’ | 724 05°2Z 10°1 &2 10 0 0" b} [ TN O KR |
O [ co” 0 vee ShTZZ 100 €52 1o* 90° o ed | sbtal (ot v
L) 00" tH) 20" 2Le ov-zZ 101 pANES [ L 0° Jo- G2 1 oy tul joct
0 (] zZn* 20" 1L2 A S (U B $¥4 To:® 20° 70" L oL ol 1o
My (315 0 20° en-” (VY2 0gtzZ 10} 1GE 10- 20° 0" ko ! L Tol [ R .#
L] [I1¢ 0 zo:” (574 cZ2tze 101 "OGT o* 0" 90° [N} [Py V) B TR
TOH ans n” &0t Bz 0Z°gzZ 10°1} A 24 o~ 0" S 90° [ 2901 ultolr ot
‘08 o0 F4e Fa (& A s1°Z2 vty By [ L\ vo* 0 L PP S 1o
] 0o0*° O M b4yl 9z 0122 107} =12 10° 70° 90" ) ofTol ot




[Epp—

AW DA L M2 L rupt-v.l i - VB

E GOOILd SNV MO TOOUIOULs (Y U AN

-
‘M.
e g WOrr Sl
o “Lion 14-39 e
YLt 12G LTS Wi ﬁ
v taz ! SMINT =
o . ; )
“HOTUE i “pig 4 o.
ANIA CILOL O MAUH- 24 MAOH-§2

L OI1Y 1 NYLd HOd 100000ULS TV HAUMOIUYIAH

‘avs =145 =144 “Lvt W N3 Shudl
‘byv 444 A4 4 A 14--3Y
6y LLE &L 69 ZLE [ RS 401 WW
L9°vl A AR A A A [STON R SAHING
) "7 °9 i £ t0L SH2
0N A vl "vze e RORY 2 540

WA I0A WWLOL HOH-2.2 HNoH-vZ Z-._...L -7 AY3d

.

P

———— e an At et

» iy,

Eo OI1Y8 ‘1 NYId HO4 TU0000BLS 1Y HIVNOONIAH

e
BY "09Z
L2017
“eLZ)
251351
W 0A

61z
B
L0 6by
(85
1es
“Lusse
AN

WioL

b 221
“1ie
88°09Z
LZ 0l
4

LS
MAOH-22

S 011y ‘1 NUd

wiol

ol
“8Ll
LO o)
427G

5

HIWH-Z 4

v vty ‘l NYMS

viol

Tt
i
=11
[§]' 2]
Ay
M-z 2

"pEE
“1iE
837092
2z°0)
v

TS |

HNOH--b2 HOOH-9

i 100000YLSE 19 HIVYIUNTAH

“61Z -Y4
=74 Sl
L6t LA T ¢
18°% &LV
e

06 .
UMOH- < ]

U4 TO000OYLy LY HIVYIIUIAH

UNOH -v2

?

=

"ot

vTLT
AY3S

e
sl

et

ELVER]

B e
Ll
HEE]

W NI =nuiL
14-30

Wi

S3IHINI

SWo

S43

W D SnoHL
14-2v

HUW

SAHINI

SWJ

S47

W srent
1:4-2%

N

SAINT

SW

Sd40




(4]

QO psTe

00 "0Ngé

]
)
‘0
1)
"0
‘0
0

00 LO?

00663

e

i | i ) ) " ° ‘o ‘0 0y T
"0 () ‘) 0 t0r 0 0 1.\..\.: 0
) 0 ‘1 "0 ) i) -y ‘0 ‘0
QO M1 ‘0 ‘o I ‘o O "0 "t
‘0 0 ‘O "0 T ‘o 0 ‘0 R 0
‘0 ML --t0 ‘o ‘0 ‘0 ‘O 0 ‘0
4] 1] “0 ‘0 ‘0 ‘0 O~ 0 ‘0
0 ‘0 ‘0 "0 ‘0 ‘0 ‘0 ‘0 0o
MO VALNo
SHIUNTUHO HIVYIOHIAH QO1Y3.4--.40- 1IN
b b—
S Y 72 L1086 GoO0e [ SR N1 2668 RN NOLLIUA Y 1]
thiddd e fu
"051 ‘ovl “he up ‘o1 c0 HLONE ) S g
‘el S°1 8°2Z el
diMWed  ddx3 avld RERIIE
Yign Wud
Q0 0°0 00 (¢ Y] 0°0 (LA V] 0°0 0°GéE
X3 LELCS) Ta03 ™ANF MdX3 MED: dIMIS 134
"GU6 TS 006 “lo3 "Sé8 "O&3 ppets *Q33 UL =NOTIVANITS
“pel ‘Gé ‘viL “0n5 ‘&€ ‘1z *6 B ) ALY 0
‘v *z c0y 4 S ‘t s . c0 =UYAUY D g
00 Ivey i 00°8ILE 0N Ie1e
00" v8p 00 °8GZ (U R 0096 00 °8b [L{VRVA [+ 28 4 a0t Mg
05°Z06  00°Z06 a0 1o
0L°868 00°869 Q0 Lé8 09°968 on-ged 0S °Ge8 0Z "668 00 T Ga L
- “G68- 00N *0 a0Qt0 o000 0 0 |
198451  YHOLS ASL X AASHY 9v1 ALSN SJASN
0 0 0 1 1 [ 0000 00
4137 dHdl 1d0Y AWYS] €3I 9AY SS0D SSQ
vivd ONILNOY
V] (] I o Z 0 (o] I 209000
oinvi 399LST IWUNI Addr 14 34911 N33 SWal buis]
HIOAYISIY ANYSSH NYHL SMOT4 a3Lney
ONTLNOY HAYUODUIIAH
(22T T TT 03N HUNNRRRENN RN ERERER HRARRANEAN
7601 2601 601 "GAB H N2 SnuHi
‘83 688 *688 9L 14-0V
LE°SWL LETSHL {E SKL 7Y eQY WY
GE 62 [ Sy eE 6L 76 €L S3IHINIT
"EGIE ‘El ‘el i 3 4 -t SHD
“Z1nedt R-144 144 ‘et Llok s4)

PLATE D-12




e

L

-

B e

e, e

(!

-~

o~

A
‘Y
1y
N AY
&7
e
‘G
cLy
U
45
15
TG
‘ab
=i
A
Y 4
oY
‘ot
Ov
“ée

“&E
K3

B $ 4
‘e
‘9
b2
‘S8
8y
a4
"ges
TBé8
"0L6T
“187?
" s
Sl
“161
"9Z1
"8It
701

l-ﬁm
‘es
"t
N4

T
‘0
"0
‘0

05
3
4
WA
"ty
3
‘ot
Ot
oy
‘et
"6
"5E
"6t
oV
) i §
“Ef o
Ly LY
8% 09
"68 ‘be
“pat "ZLY
“LLY cé6v
‘909 ‘8zZ?
186 “6LOf
“1évl ‘5901
447 <3
‘vis "60G
“fov 8L
0Ly “Zsl
‘9zt e |
L1 i 1h¢
‘901 *S01
“66 ‘86
‘e8 “18
"1s A 4
Al 1
v v
-z e
¥ -1
0 0
0 °0
‘0 "0
0 0

E 9 011N *T NYId *ZO0000 NOTLVLS

oV
i ¥
eV
“8vy
A
‘86
‘161
"01S
1A%
981
“LEB
‘€29
*Z0s
TosE
-3 ¢
Sl
"EV)
‘01
‘L6
‘8L

N3 4

14
Zv

cm,

bt

*00]
S 1 T4
L15
899
“1LE}
&1L

“ise

g9

34
il 4
Uy
oy
e
‘6L
"6t
3%
T6E

39VY0LS

‘i
K44
a4
"0s
"Ly
‘€0l
x4
‘vZs
"889
"oyt
0Ly
*ZesS
E4-14
X4
-4
‘el
oty
*EOT
‘66
‘€L
4>
i
&

.
<

1
‘0
‘0
‘0
]

" M40

. AZc)
‘va?
"GLS
ey
P62
“Bll

e
“601
AU ¢
‘vo
-2
K4

SILUNIAYO HAVMDOYIAH A0JY34-40--aON3

#NACS

t




N -

ot 41

R

et e it . i b i el

P e

A-

6°Ge8
6°G48
u 68
¥ 988
5°9638
Z°L68
9"eé8
0 668
5°6¢8
£°006
1°668
8868
S 868
57468
1°L68
17468
6°768
L°768
S "vé8
I 763
57568
P T2
1 "Gé8
I 568
0558
0°Se8
0 668
0568

R4/
44
‘v
4

6°G68
6°G68
0°9¢3
I °y48
€ 7¢8
€°Le8
L EeB
0°663
9668
€ "008
1668
8°868
¥ 858
v L68
1463
0°L68
& 76508
L°768
¥ "768
0968
| et
Z°G63
1 °Se8
0°Se8
0543
0°Gey
0 Gay
0°Gs8

44
44
‘v
‘St

TObb
&6 "8vE
€501
ezt
tGPuCY
IWNIN

&°G68
67568
67568
0 968
Z2°Y68
97968
¥ LES
L°568
06638
8 ees
87668
0°6¢8
8°868
b ec8
€°Le8
148
0°Le8
6768
L7968
L AR L:30]
0768
¥y °Se8
Z°Gé8
1°Ge8
0°Ge8
0°Gsl
0°Gel
0563
0°563

‘vt
vy
‘vt
‘v
4

wiot

1668
07006
v 668
0°663
L 868
£°868
Z°L68
1°263
0°268
89768
9968
v ves
6°5s8
€568
2668
1°568
0°668
0568
0°G68
0°ues
R

‘v
vy
4
i 24
‘G

YNOH-CL

6°568
£°568
&°568
0°768
Z°768
L7968
L7Lés
8868
17668
Z°006
Z2°668
0°668
£°868
€°8968
1°L68
| A2
0°L68
8768
7°7¢é8
€768
6°G68
€°568
Z°568
1°Ge8
0°568
0548
0°S68
0 858
0°S68

oy
K34
“py
844
<y

UNUH-vE

6°G65
6°Ge8
§°G68
0968
Z2°968
8°968
8°LéS
87663
] 668
006
| €68
0°e68
L6685
& Bey
[ L68
fLe8
0°L68
8°7¢S
7963
€968
8°g68
Z"Sé8
2°G68
T°S&3
0°se8
0° 563
0°Géy
0568
0°56
39YLs

ow o

‘v
-
24
44
9

vy
-1
71700
28°11
toL
"L
UANH--7

SHNOH 00°9] 3MWIL LY "¢l

6°'G68
S°Se
6°568
0°9¢£8
€768
6°768
0°863
8 8oy
C 668
7006
17668
6865
£L°868
| G 21X
¥ LeB
1°2468
0°LEE
8 &R
9768
27963
L5568
Z 5e8
§ SeR
| Rt 2
0569
[ SRS
0 568
0 5e8
0663

24
44
a4
‘v
‘b

‘G
R4-ra4

AY3d

PLATE D-14

W 13 il
14-v

W

SIHINI

SHWI

S4J

SoM Lo Av3d

6°568
6°568
6'geB
]1:9¢8
£ 968
6°968
] es8
8868
2668
8°006
1 668
6868
7°868
0868
}°¢é8
1268
0°L68
8°968
$'968
Z'968
(S8
Z°S68
1'S68
}*sé8
0568
0°G68
0°568
0568
0°'S68




aesessese

eesessnsene

"o

nesscocvapen

e} 24
(#3074

csoasrgr g

sseaweseuss

000
A3AHISE0 UNY

CO000ONDL YIS

g )

L
X EEEER

e
3

00T 1
(LML N0 H{JIMO01INT

" venseeae s

QO

OOy

Lis”

Qs5°
L
(11"

PETa
L

. InLIe




- : : : : : : ; : . : : . ! )y
o : : : . : : : : . : . : ; fos
- - . . B . . . . . - . J u
™ - N . . . . . - . - . TR I L)
' . . - « - - . . . . . . - IRRFITI 1NN
b - . . . . . . . . . . . . oo, ne
! ¢ - . . - . - - - - . . . YRR -
. . . . . . . . . . . . I “voiop <
: ' : - . . . M . . . " - . I RN Y] D ERSY -t
\ ' . . . . . . . . . . . . TR T H
. . B . . . . . . . . FIYRER Iy 3
0] . - - - . - . - - - - - - _-‘— L\\..\b--h-!c v.
,1. - - - - - - - - - - - - ~.- nlv-luh" W|A
—. - - . - . . . . . . . - 10 GO ..M
%] . . . . . . . - . . - . m @ uJ
M - » . - - . L] - 3 L3 . - —-l— -\ W‘L
P ¢ ) ) : : : : ) : : ) ) ) . AN
_ - - - . - - - . - - . . ~ l Ih P‘
. - . . . - . "
) ( . . . .. . . . o ......:..—? .~ a
. . . . . . . . . B - . " - o
. . . . . . . . . . . - n - N
r - - - . a - - . - -v,.. - 3 “-—IN.“MNNUM s
. - . . . . . . . N . et ot a
- - . S . . : . . . . - I e SotL n
¢ . . . . . . . ’ . o . - Jute ontg
. . - . - . . - - . ! . - TIREE R
- - . - . . ’ . . . - . . e
A, . - . - . v - . » v - . T b wb -y
R R L R R R R LR TR
A - - . - . » - - - . - - _-,;-m‘.N.

- . . . . . - . . . . . Y
- - . - . . . . - . - - Ty
C . . . . . - . - .- . . - . 1rre

. - - . - . N . - - - - - —P-MU\.

. - . . . . < e - . . - . 1ve

. . - . . . - . . . . . 114
[}

. . . - . . . - - . . 154 00°:

~

. . . . . . . . . . . . ~:,m.m.m
‘ - - . . - - . . - - - - -Qi.-v‘ rQI.u
. . . . . . . . . . . . Loty o e
. . . . . . . . . . . . v ir
! - .- - . . . . . . . - . 17e 08 g
. . . . . . . . . . . . Iy
. . . . . . . . . . . . Ay
' - - . . - - - - - - - - -uu.v r—-.u'
. . . . . . . . . . . . Lo ol e

. - . . . . . - . . . . 1y w0y

R R R R R R R R R I TV TR
- . . . . . . . . . . B [0 YWt
. . . . . - . . . . . - Jiin UL P

. - . . . . . . . . . . it Sh b




R

ettt uamasvas e

estiasrasrnacsenson

s s e s asen .

et e sus e

sesess e

sesrsoasne

- E"J’.‘.!

e s e s acaee

Teseanesee

treyegeeee

S e v arenas

Poeenecues

cesaseseany

cesonnesn

“aaresnres

ﬂﬁ.ﬁnl.l.l

]
negsvenee

R T R R

I

[
10
1

g
-
e

R R R

110
n

10
1°0

sasceeenrs

1
1

1
1

u
o
i}

MR FHER Y ETT R |
IEETA LS A ]
Tl 1,

‘vl
vl
‘vl
vl
‘vl

e
‘vl
‘vl
‘i
‘vl

YV {5 )
P N

A XA TY]

A NN
“etaltl
tiy 100
AT $N Y
TS 1O0
Tt bt
bty
1Sy 2N 74

U Siouty
1 u
[ERETEEE
1 "
1 0
I u
14

RS 8 A
P4 A $ Sare
22 S1) Iy |
“tab st

L 23
OOt

R

el T
Tt Vit ”
Tt lo)
RN IR 4 |
oot il
THE e ol
pCEER CRISRT ] |
et tol
1oy ol
L
AR I

se s e ag eae

010008
ellah o

I
I
1
1
1
1
1
1
1
1
1
1
i
1
I
i
1
}
1
1
1
1
1
1
1
1
1

PLATE D-17




(L) Iars 4
. . . . - . . . . . . - Tl Ty

T T T T T T T T T T T T T S T T T T T T IO 06 T O
. - . . - . . . - - . . T s T ]

. . . . . . . . . - - B
. - . . - . . - - . . .
. . - . . . - . . . . -
. . - . . . . - . - . .
. - . - . . - . - » . -

P R R R R I I e R R R R R e R R R e

- . - « . - . . - - . - 1" &
- . . . . - . . . . . . i s
. - . . . . - . . . - . " “is
. . - . . . . . - . - - w 1 51
. . . - - . - - - - - - " 1

S,
- . - . . . . a - . . - w 1 !
- . . . . . - - - . . LT 1

. - . . - . . . . . - u 1

R R R R R R R R R Ll R

-t vt e e e o e em e v e

) . . . . . . . . . . . U
. . . . . - . . . - . ul - D
. . . . . . . - . . . . ol *

" * * * : * * : * * : (1] S 1O

. . . . . . . . . . . 1 - nzl -
. - . . . . . - . . . 1 . T

* b ° * ° ° . ¢ ¢ ° " * ul " RS PN o |

. . . . - . . . . . . ul .

. . . . . . . - . . . . ol .

R R R R R T LR

. . . . . . . . . . . ul -

. . . . . . . - . . . Ui -

. . . . . . . . . . - ar . et
. . . . . . . . . . - ar . et N

. . : . . i : . . . Toul . REINLNIRYA §
* ° b * N * . . - M MU | - B NET A
. . . . . . . . B . < ol . T

. . . . . . . . . . U1 . e gl
. . . . . . . . . . 0 1 . Sttt
. . . . . . . . . . o -1 .

. . . . . . . . . B I- .

. - . . . . . -0 .1 . . B SRTI R
“ . . “ - . . o - I - B . . Cetrartyl
. . . . B . c 01 . . . . . c e to

. . . . . . 1 o . - . . -

B R I T Y L R R R

W

. . . . . . ) . . . . - o . ol ]
. . . . . . . . . . - o . Lo <l
. . . . . . . . . . . { . ol oot
. . . . . . . . . . . \ . ot ul .
. . . . . . . . . . . i . ol




-

L 4]

s e s e enaas

ssecanren

cevese=an

cwvavanan

R EEEEE]

cesacpans

EEEEEREE]

cressren-s

ewvsosnas

R |

S0 T

say
ry..u.'.u

USO8

h\uu

.ehr:.
s 4
- .,\...:Q
Y
QLY

ey o

E g
\f:mu <

.—{..we. I

AN R 4
TR B B4
BUAPTE 1) B B
RO FHA N gy ¥

RSV VT VIR B

—f( Lo's

[
1
1
1
1
1
1
i
1
-
-
i
1
I
1
[
1
1
1
1
1
1
1
]
1°
1
1
1
1
1
1
}
1
1
1
1
I-
[ I

1
oy
wut
wl b lur tul
(XY ™ 258 "R ¥ %)
[X) 2 2 N V X
LRY N SR B A

PLATE D-19




Tl e L
L P %
\ 1L L Tt Q
4] vt "5l e N
tlg L& Tl o
Y G "3
. o ‘vL “EL "L ﬂl..
! Y oL UL M
& . = =Y ‘v o
- ( LS s AN
; 7S s S
T Y5 T
! ( 5 == Tty
: by S by
h s s 1
. [ =1 Ly ‘St "1 4
S “Zy Iy Iy 1y
1 w 3 “1v ‘It iy
' it} ‘oY “op 14
. “ov ‘ot ‘ot Tt
"EE “GE "¢t T
t TEL &R “ee =13
1 "EE "6E s
3 68 “6€ Tk
IgyyuLs
: 08 ‘08 08B “18 °18 b ¥ -]
1 A* ' i ) ‘18 *Tag ‘23 "Zyg 4 <28 e
B "8 ‘v8 "58 ‘68 “78 8 “L8 ‘84
toB ‘06 ‘e ‘vé . ‘56 73 *lé TS
( “66 ‘oot cz2ol ‘EQ} “yOl "GOt 30} tLOl
! -1 ) "Iy R 3tA “1ET U Al TSt kAR YA
0L ‘vzZ "0LZ “jze "éLE 42 R LA Gy
t Lv3 “EL6 "800y 020t *OEO! ‘vtot AL} Soul
A AR ‘1811 i =1k | A4 | 0Zet ‘aved i | ‘avt i
prA | WATA i 23 Saeve tLESE “veve 1813/ TEITY
O "O05Y B A°ALS "LL8T ‘Gev | R *1 3 ¢ 0T ‘GOET AN
“eret ‘o1et “4L21 M=t A A B YAN “EETT taeul
ESul eEvol "2207 ‘stol ‘000l A7 t096 4
! LAy “es8 ‘118 *48L “LSL "8s?
35 4 “g8Rt ez *89Z "85l 4
s 7 ees *Z2sZ “1sZ c0sZ
¢ WA 24 ‘2 =1 £ 4 24 “Eve "ol
“LEE "SEE ot 3 b § 304 Y p=tida
el WA 4 ‘112 "80Z GOZ *861
B ( T58l 08y °871 “Ive “esl et
3 WAL L6 06 °Z3 ‘57
1 i Oy 1< A Al *z1
' ‘1t ‘6 ‘6 "8 L
- 4 4 ‘v 4 e o
% z "1 1 1 1
i ! "0 ‘0 M¢) "0 0 T
¥ i 0 0 "0 "0 "0 "0
h ) 0 0 "0 ‘0 Q 0
; "0 *0 0 ‘0 0 ‘0 0
. MO 14100
t
| SALYNIMNY HIYMOUYTAH Q0T - 1 N3
o
- E 8 01IvY 1 NULY 200000 NOTIYVLS
N nINALIE




v °369
¥ 768
G768
L°969
0°L68
F°L68
V663
6°668
¥ "006
6°106
1°00e
37668
5668
786y
0 368
&6°LéB
6°L68
L°L58
S°LéB
6°768
6°S68
b s63
2568
I "568
0°G68
[ER™.8 )
[P g ~1:22]
0863

"Ly

A4
=4

.

/

¥ 768
¥ y68
G 968
L 968
0'L68
8°L68
7668
0°006
G006
77106
17006
L 668
v 668
¥ "8¢8
0 868
6°L68
§°LE3
L°L68
G LES
8 748
8°5638
€°S68
2568
}°Gé8
0°368
0°G&8
0°6é8
0°S68

Ly
LYy
Ly
‘s

A=Ti) ¢
“1eg
| £ 94
Viteél
Theve
TEPELTY

AW n Yol

¥ 968
| ART2
568
G Y68
L°968
0°Lé8
6°L68
9663
07006
L7006
0°t10s
1006
L7688
¥ 668
Z°863
0848
6°L68
8468
L°L68
v Le8
L°968
L°G68
€°Gé8
Z'Gé8
I1°568
0°G63
0°G68
563
0°568

Ly
Ly
"Ly
‘LY
K14

v "968
¥ vés
S 968
g 768
g 968
17268
0°663
L°668
0°006
8 006
9006
1 006
L°668

‘668

‘868
0°868
6°L68
8'L68
L°LoE
¥ L8
968
9 668
€°G68
2568
1°568
0°G683
0°Gé8
0 '5e8
0°S68

LY
LYy
Ly
WA 4
N34

“LE01 *L307

"188 *188

1L éeL | 2954

1162 A A

€l N

‘vvv 444

NOH-Z L HNOH-¥Z
v 968 ¥ 68
b 948 ¥ o763
S° 968 G 963
7968 9° 78
8948 8 768
1:L68 T Lew
Z°868 ¥ '8s8
L 668 L 668
1006 }°006
0104 €106
€006 1°006
0 008 Q006
L°668 L7663
v 6568 E"6€8
0°848 0888
0°848 08z
6°L6S 6°Les
2°Le8 8 Le8
L°L68 9°L68
€°L68 €°LEB
S 768 ¥°ve8
GGe ¥ ses
E"G6 €568
¢ 668 ¢ 568
1°568 1 °%48
Q3565 0568
0568 07648
0 548 0568
0°cé [+ 2 ~1-8]

39Y1S

A 4 Ly
4 "Ly
Ly Ly
Ly “8b
e e

Hii-y

sY

v ye8
v 768
G 768
7768
8763
€68
Y “868
L°668
T 7004
S T06
1006
6663
7°E68
2668
0°8e8
6L
& Lel
B°L68
¥ L63
ZTLES
€768
¥ Ges
€ 568
Z 568
0°Gs8
0 'Led
[R5
0°5e8
[V ST

"Ly
A 4
A
‘8y
34

W N3 Srui

14-2v9
W
S3HINIT
2 SH)
bS8y sS4
Hy3d
NUH 26 °S)  JWIL LY “busb YO TR RN X |
¥ "7¢8 V7ol
¥ "968 b ovew
S 968 £ yes
7°968 L°e
6°968 6768
€68 vLeE
8°868 0 eal
8°668 8 eey
Z2°006 PV
8106 (3 It 123
} 006 | VTS
6°668 666
7°668 Qeou
Jes8 Qe
0°868 0 8&8
6°L68 é LS
6°L68 & Lets
8468 8 Les
?°L68 gLe
2168 17268
Z2°9¢d ¥ e
Y "Sé8 ¥ sel
€°S68 fole %5 ]
1°568 T °Setd
0°S68 [0 I ST
0°S68 Qgeu
0°G68 Q0 Se
0°Gé8 (L SYRE
0°G68 [ 2 =3
Ly Ly Ly
4 Ly '
Wl A A
‘ay :i4 =i
6y 3 2 ‘UL

PLATE D-21

(o




. . . . . . . . . o b
- . . . . . . . . we b
. . . . . . . . oy
- . . . . . . - . wl

e T T T T O I T T T I I L I I e R IR I I

. . . . . . . . . ...._...e
. . . . . . . . . a0y
. . . . . . . . . s
. . . . . . . . . e
. . . . . . . . . e
. . . . . . . . . bt
. . . . . . . . . iy
. . . . . . . . . i

. . . . . . . . . olE
. . . . . . . . . o1 e
. . . . . . . . . oL
. . . . . . . . . oues
. ) . . . . . . . Lt
. . . . . . . . . oL
. . . . . . . . . s
. . . . . . . . . ob 7
. . . . . . . . . i

e

. . . . . . . - .
» . 3 - . - - - - .
. - . » L] . L] N ”. - -
» . - - - - L[] ' . -
. . . . ) . . . . . .
. . . N - . . . .
. . . . . . [ . .
. ao
. . . . . . . . .

PR Y DI L

S s eceMecsencsesacntaensgefat At s st o eanout

. . . . v . .
. . . ’ . . .

. . . . . . . 170 0E )
. . - . . . - . . Ll W1t

. . . . . . v . . 1yl vl
. . . . . . LI . . 121 U1
- . . » ) . . . - . 11 vy

- - . . - . . - . 11 o5yt

- . - ) . . - . . . e b
. . . . - . . - . s op®
L] - - - ' - - - ) - - _N -rn.ll
. - . . . . . . . 1y on-
- . . - . - . . . NGBt
. . . . - . . . . ir oo-
. - . . . - . . . S
. . . - . . . . . - 1. oy ni
. 0 . . . . . . - 1 o

"0 "0 "0 "0 0 TO00S “QOOY : 6000 foun: MU | "0 ,
(#)I)MOT4 GINYISA0 ANV (OIMO14LN0 *{ ] IMOTIINT . L8

ZO0OOUNUT LY LS
% JNU




i e

T —

R e vy

RS

oin AT

[ 4]

e s oo 0o

eesssnasun

P S L

et sesamense

censrmne

ceneuwrge

sescenma

tsacencene

IR RN ERER]

L

R

s peess e

s as e e s ena

sasprreny

RN I

assgssane

..-.1--.-

L ey T
LR 37T e

AR A

Y N T
vl te
N I LR
N B NI
el e

“rollol te

REPCEY TN it

O "
(0] =

-1

TLUlsy TS

Tpyolov s

STONOETE
i L) $ S

s

{1072
1w°le

10773
| QL
107 b
Iu
-
} £ X)
ressseeeny

r.
'

| (Y44
[LIE7A

! Iss

Ive
| FAF'4
1:¢
1
R Ny
lerd

[+
11
R T
et
135

Les

)
i
1
i
!
t
!
I
1
t
[}
1
I “ojos°g
1
1
1
i
1
|
I
1
1
1
1

‘OOl s

05°¢L
b "L

°L
Gl L
oL
L
0f1°L
s0°L
o tL
PR
(U
sty
oy "y
STy
oLty
[

ulcty
153 B
o017
SOy
[
55"

05°¢

PLATE D-23




Bt et s | A by U e

A easenenan

e B i aceeanw

¢ ntan e

semseveas

seasmnoose

mearersecos

serarseses

assweanuaae

csssseses

LI R R SRS

sseypgprres

fee e e

R

sesesreveq

P R

sav st

asen

IR T AT SR

4o mveeaan

sessupeesen

“acewe e

"
YT
(-

I FTE] TR T R |

YA IR, 4§
Ters ol
AL 28 2]
73 VA 4)
AR TR ' ¢
78 S
YA LNas 1)
S A YIEGS A |
YA 4

R R EY KRR R YR P ey

iU
1

— b e B T

10
I

R S I TRy FoN

B!

b §1
i CY)

B RS R TR

1

1

1o
10
1 a

Iu

1

1 u

- g B

10
10
10
1t
(X

(AP PTAS 4 |
P2 TUIAS 2
WAr2 SR e ]
A2 LM
S N 4
AT

LR

e TS
vl

- e v G m v Ve W W e v pe W em e

3
R SN T
i 725 T3 DA
RS 5N g
R0 X33 s
B 37 At

.
]
"

108 °0
et lal tl
Eplos g
YA 2 S5 b |
2 2 T B

N -4 1501

“irlist Tl

I 1
“loasyl
(Mg |

foe tow fas, tat

Tel Tat Tol
oy tof
Rran LI
R KT 1] |
RETO A1 ] |
‘pSo 10l a0l
BEIE B 1)}
1ot tal
Sl Lol
ol ool

e bea e




o

. - . . . . . . . . .
. . . . . - . . . . .
.
T T S T T T T T T T T T T e N P T R R R T T T e L I I I N AR S AR B
. . . - - . . - . . -
. . . . . . - . - . -
. . . . . . . - . . -
- - . . . . . . - - -
- - - . - . . . - . .
. . . - . - . . - . .
. - - . . . . - . - -
M m s esatseasssanesenana ans [ T N R I L I I T R R S R O I I B IR ST AT ST AT IR
.
- . . . . . . . . . .
- - . - - . . . . . .
- . - . - - - . - - .
- . - . . . . . - . -
- - . - . - . . - . .
. . . . . . - . . . .
. . - - - - . - - . -
. . . . - - . - . - -
- . - . . - - . - . -
R R I esemcsesetaans sasesssnoe PR I R R R R R N ) .
- . - . - . . - - . -
. . - . . - - . . . .
- « . . . . . - - . .
.
. . . L . . . - . . .
- - . . . . » - . . .
. - . . . - - . . . .
- - . . . . . . - . .
- - - . . a . v . e -
- - . . - - - - - . -

[ T I L R R L R R I T I S S B R L L I I I I S A R

. . . . . . . . . . .
. - . . - . . - - I» -
. . . . . . . . . . -
. . . . . . . . . » .
. - . . . . . . - . .
. . . . . . . . . . .
- - ! - - . . Ld . . - . -
- » - - . . . L] - - ! -
. . . . . . . B . . .
cetesersatcaranes e tesesctitenas ceeesecaseaN e s B e s e cnaaceeanaas N Rbs A s
. . . . . . . . . . -
. . . . . - . B . . B N
- - . - . . L] - . . o -

P I I I e R R L I Y

. . . . . . . . . .
° 1

. . . . . . . . . . .
. . . . . . - . . B .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . B . .
. - . . . . . . . . .

1

i) §

ul
ol

seeaseasy

seepgpeet

a

i

1
I

-

ol

[
1o

oI
I
ul

1
I
I
I

s Bty

Sttt OO

e m e arenmen

I T2 T Y e 1
B § 2555 | Ry
Ol tag
* L .4.0—
A
Al
‘el
: el
-1
A

SO
Hldhl
=14
L1250
R DN TT R §
BEI DRIV |
TrIS0LCLY
R T4 AVa
M Pt AVA )
I8 B PRSI |
BV E iy

T 008
TSOIS0° /L)
ISR T VA §
LU G
SO

Tlolse

S 1L
R ~7<8 YIS
oS
7 X
‘Ll
M ZA2 Y]
R PN
[SUY]

B RNTRRY |




w

PATIDES

ey

sesesnsace

cevevsenses

svessses e

Sesusuaa

s e e e oann

e ees e

cnnpoosy

sessrraes

caneensns

es s e mae

e meaeas

saceccsnnn

eas oo nwenn

e s oo

e e e ntuae

PLATE D-26

EIEAE R [V R

LRt
eyl
.—N.v

OO IS

| BN TS ) Ay
fubouy

1 ooblor tog

bt Ebl el e

1 vb ol




PRSI At vl 2 S S

My L1 (19 y6 L AYA RS 4 LA 4 4 y{se e ..mo.ﬂq 1658 (85" ) 14 A | )

-4 "gbee "Z8ze LS5t ‘ole ‘895 "6EE X4 I L5° SO0UOG ooy
YLv eEl )(EP"LS YL o7 18 8y 1ey L 160 1{8s"ET L&Y ) (V2 A { 4

‘sieb R34 1% TES RCAA ‘586 *6EL R34 e I [4 100LOD 1Y HAY OUdAH
0ot al” [¢~N sE oz" s, oy (=T

Boonwd £ ollvd |y ollvy] S oIlvY ¢ 011y € Ollvd 2 OIlvd T oOIlvd NYld Y3y N LuLs (LN AT K ]

SMO1d 0L a31d4Y S011vY

(SYALANOTIIA JYYNBS) SN JUurms NI vauy i
(UNUIIS Y3d SYILIM JIEME) aNOJES M3 1334 J1dind N1 mmoqk
SNOTLYLNNOD DTHONDII 0 LYM-NYd AWILINN U0 AVYHWNS (UOTNAd 40 ONF} JOPHULS UMY MO 1Y 4v3.d

(W

)




n A ot Do a——

!

oo Z6°G1 80y R 4514 ‘76 LetE £0°206 wosy ’
000 26°S1 85°S ‘shee “63 SL°2 Sy 106 0L
0070 0on°9y F4 2 ‘Tz ‘eg Fara 16°006 0s”
00°0 0071 £9°1 pAS>Y | “LL A AN | Z€ 006 S&”
000 o7l 8L To18 ‘87 k2 £ 668 [t
0w o 80°71 4 "8y vy (L 06 °"863 [
000 80°91 00’0 "6tE *6S Qo0 62868 (L] B
000 sZ2°71 000 4 ‘IS 0y to 117468 5O

SHINMOM SHIMOH SMI0H S40 14-0v Wod H3IAD AINI"S'M Wd
ELRNLE) MO 1AL XUW H01 H3IAD MO 13000 IPYYOL = HL] YI0AMIS M A
ELE 2) R 40 It NOILYuNa Wi I XYW WredI X WML XYUW W1 XYW vy

"3t "0 U MOY4L1N0

7 "o ‘el JUPHULS

(17208 2728 1] 00 “5e3 U0 S Gal3 NOTLlUA3d 13
Wohl 1) 4L LS3YI AUMTTITIS MIVIMA WILINI [T ¥ ]

SISATIUNG ALdus Wl 40 AYUMUI-




